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Background: Studies on health related quality of life (HRQOL) of children with disabilities in low income
countries are limited.
Objective: To inform interventions for children with spina biﬁda in low income countries, HRQOL of
children with spina biﬁda and siblings, predictors, relationships between HRQOL and parental stress in
Uganda were examined.
Methods: Demographic, impairment, daily, social functioning data, and HRQOL using the KIDSCREEN-10
were collected from 39 children, 33 siblings, and 39 parents from a cohort of families of children with
spina biﬁda. T-tests, correlations, analysis of variance and regression analysis were used to compare
means between children with spina biﬁda and their siblings, understand relationships between vari-
ables, and identify predictors of HRQOL.
Results: Children with spina biﬁda (N¼ 39) had lower HRQOL compared to their siblings (N¼ 33)
(t¼3.868, p < .001 parental; t¼3.248, p¼ .002 child ratings). Parents (N¼ 39) indicated higher
parental stress for their child with spina biﬁda (t¼ 2.143, p¼ 0.036). HRQOL child outcomes were pre-
dicted by the presence of hydrocephalus (b¼.295, p¼ 0.013) for children with spina biﬁda, and daily
functioning levels (b¼ .336, p¼ 0.038), and parental support (b¼ .357, p¼ 0.041) for siblings speciﬁcally.
Parent rated HRQOL outcomes were predicted by parental distress (b¼.337, p¼ 0.008), incontinence
(b¼ .423, p¼ 0.002), and daily functioning levels (b¼ .325, p¼ 0.016) for children with spina biﬁda.
Conclusions: To improve HRQOL investment in neurosurgical care, community based rehabilitation, in-
continence management, and parental support are required. A combination of child friendly semi-
structured and creative research methods are recommended to study HRQOL.
© 2018 Elsevier Inc. All rights reserved.Introduction
Spina biﬁda
Spina biﬁda is a congenital neural tube defect.1 The majority of
persons born with spina biﬁda have some degree of paralysis,
which affects mobility as well as bowel and bladder control1; 66% of
childrenwith spina biﬁda in Uganda develop hydrocephalus.2 Most
children with spina biﬁda need neurosurgery to close the back to
prevent infections; thosewith hydrocephalus need surgery to drain
cerebral spinal ﬂuid to prevent secondary impairments.3,4f Psychology and Educational
ed in Kampala, POBOX 9850
ink).
, et al., Health related quality
.2018.03.008Children with spina biﬁda in Uganda
In Uganda an estimated 1400 children are bornwith spina biﬁda
annually.5 National spina biﬁda prevalence and incidence data does
not exist; infant mortality is 43, under ﬁve 64, and child mortality
22 per 1000 live births.6 As governmental health and social support
are very limited, families and private non for proﬁt organisations
are the main providers of care, and developed low cost
interventions.7Health related quality of life
Health related quality of life (HRQOL) refers to an individual's
perception and subjective evaluation of their health and well-being
within their unique cultural environment. Huber (2011) proposed
to deﬁne health as: “the ability to adapt and to self manage, in the
face of social, physical and emotional challenges”.8 This deﬁnition isof life in children with spina biﬁda in Uganda, Disability and Health
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who may not achieve a state of complete wellbeing as deﬁned by
the World Health Organization,9 but do have the ability to adapt
and self-manage in situations of exclusion, discrimination, and
poverty.
In this study we compare HRQOL of children with spina biﬁda
and their siblings, using the KIDSCREEN-10 item questionnaire for
parents and children,1011 and examine the relationship between
parental stress and HRQOL.
Methods
Study design
This was a cross sectional study of the HRQOL of a cohort of
children with spina biﬁda aged 8e14 years (N¼ 139). The children
earlier received neurosurgical care at a neurosurgical hospital in
Eastern Uganda and were followed up during outreach clinics. In-
clusion criteria for the sampling was that the child lived in the
central region (N¼ 78) and had a sibling in the same age range
living in the same home, attending day school (N¼ 45). Parents of
the selected 45 children were approached between September
2014 and June 2015; 40 agreed to participate (response rate 88.9%).
Demographic and disability data and scales to measure daily,
social, parental functioning and HRQOL were collected from and
administered to 39 parents, 39 children with spina biﬁda and 33
siblings. In total 6 siblings were unable to participate, and one
family moved to another region during the study. The assessments
were conducted in Luganda, the local language spoken in central
Uganda.
Ethical considerations
Ethical approval and research clearance were obtained from
Ghent University, Belgium, the Uganda Virus Research Institute,
and the Uganda National Council for Science and Technology.
Informed consent in English or Luganda was obtained from all
parents, and assent from children where possible.
Study tools
To measure factors which inﬂuence HRQOL, we collected de-
mographic data and selected tools which measure physical, daily,
and social functioning as well as parental stress and perceived
support.
Data on demographic and impairment speciﬁc variables such as
the presence of hydrocephalus, neurosurgical treatment and
rehabilitation services received, and incontinence management
were collected from parents.
The presence of a househelper or other adult at home involved
in the care of the child alongside the primary caregiver was regis-
tered as a measure of perceived support. Membership of a parent
support group was documented as another form of support.
Physical functioning was measured in terms of general health,
mobility, incontinence, and secondary disabilities through ﬁle re-
view and interviews with parents and the child's community based
rehabilitation (CBR) worker. Mobility assessment measured
whether a child was able to sit or walk independently, and was
using assistive devices.12 A selection of 10 items of The Vineland
Adaptive Behaviour Scales (VABS) Daily Living Skills subscale and 6
items of the VABS Social Skills subscale relevant to the Ugandan
setting were used.13 Items included measures of daily functioning
tasks such as removing a jumper, fetching water and dressing
independently, social communication and interaction with peers.
Items were scored 2 (behaviour is usually performed), 1Please cite this article in press as: Bannink F, et al., Health related quality
Journal (2018), https://doi.org/10.1016/j.dhjo.2018.03.008(sometimes performed), or 0 (never performed). The reliability of
the daily functioning and social outcomes subscales of the VABS
were good with a Cronbach's alpha of .82 and .79.
To measure parental stress the Parental Stress Index Short Form
(PSI/SF) consisting of 36 items scored on a 5 point Likert scale was
used. The items are divided over 3 subscales: Parental Distress,
Parent-Child Dysfunctional Interaction, and Difﬁcult Child. A total
stress score is computed from the three subscales and indicates the
overall level of parental stress.14 Cronbach's alpha for the PSI/SF was
0.85.
To measure HRQOL we used the KIDSCREEN-10 parents and
children's questionnaires.10 The KIDSCREEN-10 was earlier used to
measure HRQOL of adolescents living with HIV in central Uganda
and had a Cronbach's alpha of 0.7011. Our KIDSCREEN outcomes
were normally distributed, with a Cronbach's alpha of .74 for the
parents' version, and .71 for the children's questionnaire. Factor
analysis showed a Kaiser-Meyer-Olkin sampling adequacy of .724
and a signiﬁcant Bartlett's Test of Sphericity (p< .001).
Data analysis
Basic demographic, impairment, daily and social functioning
data, and records of the parental stress and HRQOL scores were
written out during assessments, and entered into a SPSS16 data-
base. The sub-total scores for the VABS subscales, PSI-SF, and
KIDSCREEN-10 were calculated to compare means of the scores
between the children with spina biﬁda and their siblings using
SPSS16. Bivariate correlations between continuous variables and
the main outcomes were calculated. Analysis of variance tests were
used to test for difference in HRQOL scores between children and
siblings, and scores rated by parents and children. Factors pre-
dicting HRQOL were investigated by stepwise regression analysis.
Study sample
In total 39 childrenwith spina biﬁda (myelomeningocele) (56.4%
male, 43.6% female), 33 siblings (43.6% male, 56.4% female), and 39
parents (79.5% mothers, 12.8% fathers, 5.1% grandmothers, and 2.6%
others) participated in this study. The average age of the children
with spina biﬁda was 9.4 (SD¼ 1.63), and 9.9 years (SD¼ 1.60) for
siblings. Parents' ages ranged from 30 to 49 years with an average
age of 37.1 (SD 4.3) years. The majority completed primary educa-
tion (74.4%) and was married (76.9%). The household size ranged
from 3 to 13 with an average of 6.8 persons per household
(SD¼ 2.31), with on average 4.3 children (SD 2.2) and 2.3 adults (SD
1.0) per household. The average monthly household incomewas 82
euro (range 24e306 euro). All siblings were in primary school,
whilst 17.9% (7) of the childrenwith spina biﬁdawere not in school.
All children with spina biﬁda had undergone surgery (myelome-
ningocele closure); among children with both spina biﬁda and
hydrocephalus 33.3% had undergone endoscopic third ven-
triculostomy and 44.4% had ventriculo-peritoneal shunts placed.
The majority of the children with spina biﬁda (94.9%) received
rehabilitation services after surgery. Gross motor skill outcomes
were grouped into: children who can walk independently (41.0%),
children who use assistive devices to walk (48.7%), children who
cannot walk and do not use assistive devices to ambulate (10.3%). In
total 32 children (82.1%) with spina biﬁda were incontinent; 81.3%
of them practised catheterization.
Results
Parental and child ratings on the KIDSCREEN-10 were signiﬁ-
cantly higher for siblings compared to children with spina biﬁda
(t¼3.868, p< .001 parental; t¼3.248, p¼ .002 child ratings).of life in children with spina biﬁda in Uganda, Disability and Health
Table 1
Mean (standard deviations), and t-test scores for dependent and outcome variables for children with spina biﬁda (N¼ 39) and their siblings (N¼ 33).
Variable Children with spina biﬁda (SD) Siblings mean score (SD) T-test (equal variances assumed)
KIDSCREEN-10 parent score 42.10 (7.98) 47.85 (3.26) 3.868***
KIDSCREEN-10 child score 43.21 (5.91) 47.10 (3.49) 3.248**
Daily functioning 16.45 (3.61) 19.76 (0.90) 5.130***
Social functioning 11.38 (1.14) 11.85 (0.51) 3.102**
PSI-SF total score 93.95 (18.96) 82.50 (26.0) 2.143*
Parental distress subscale 29.49 (8.47) 23.50 (10.05) 2.724*
Parent child dysfunctional interaction subscale 31.69 (6.75) 28.50 (9.20) 1.685
Difﬁcult child subscale 32.46 (6.36) 30.41 (10.23) 1.035
*p < .05, **p < .01, ***p < .001.
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parental and children's ratings. Gender and age had no signiﬁcant
effects on HRQOL outcomes.
Daily and social functioning scores of children with spina biﬁda
were signiﬁcantly lower compared to those of their brothers and
sisters (t¼5.130, p< 0.001 and t¼3.102, p¼ .003).
The Parental Stress Index Parent total score ((t¼ 2.143,
p¼ 0.036), and the Parental Distress sub-score (t¼ 2.724, p¼ .008)
of the Parent Stress Index were signiﬁcantly higher rated for chil-
dren with spina biﬁda compared to their siblings. Table 1 summa-
rizes the scores for each group.
Table 2 shows the Pearson correlations between HRQOL, daily
and social functioning, parental stress scores, age and household
size for children with spina biﬁda. HRQOL parent rated outcomes
signiﬁcantly correlated with daily functioning scores (r ¼ .489,
p¼ .002), parental stress (r¼-.368, p¼ .021), and the parental
distress subscale score (r¼-.471, p¼ .002). No signiﬁcant correla-
tions were found between HRQOL child outcomes, children's or
parent's ages, and household size.
One-way analysis showed signiﬁcant better parent rated HRQOL
outcome for childrenwith spina biﬁdawhose parents weremarried
(F¼ 11.20, p< .001), parents who had lower stress scores
(F¼ 2.340, p¼ .040), came from families with higher household
incomes (F¼ 2.394, p¼ .035), smaller households size (F¼ 2.897,
p¼ .015), and did not have hydrocephalus (F¼ 3.674, p¼ .004).
Parent rated HRQOL outcomes for siblings were higher for children
with married parents (F¼ 2.337, p¼ .047). Child rated HRQOL
outcomes for children with spina biﬁda were better for those
whose parents weremembers of a parent support group (F¼ 3.356,
p¼ .018). Siblings rated HRQOL were better for those with higher of
daily functioning scores (F¼ 3.499, p¼ .007).
Signiﬁcant predictors from the one way analysis were entered
using a stepwise regression model to further understand pre-
dictors of the HRQOL outcomes. Table 3 shows the signiﬁcantTable 2
Pearson correlations between HRQOL outcomes, age, household size, daily functioning, s
KIDSCREEN
parent
KIDSCREEN
child
VABS
daily
VABS
social
PSI/SF
Stress
KIDSCREEN parent rating .402* .489** 0.192 -.368*
KIDSCREEN child rating .402* 0.042 0.043 0.245
VABS daily functioning .489** 0.042 0.161 0.032
VABS social functioning 0.192 0.043 0.161 -.317*
PSI/SF Parental Stress -.368* 0.245 0.032 -.317*
PSI/SF Parental Distress
Subscale
-.471** 0.207 0.084 0.14 .894**
PSI/SF Dysfunctional
Interaction Subscale
0.306 0.187 0.079 0.286 .858**
PSI/SF Difﬁcult Child Subscale 0.145 0.197 0.157 -.396* .839**
Age child 0.277 0.122 0.187 0.049 0.099
Age parent 0.242 0.082 0.09 0.009 0.004
Household size 0.176 0.049 0.193 0.057 0.145
*p < .05, **p < .01, ***p < .001.
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dicted by parental distress (b¼.337, p¼ 0.008), incontinence
(b¼ .423, p¼ 0.002), and daily functioning levels (b¼ .325,
p¼ 0.016) for children with spina biﬁda. No signiﬁcant predictors
were found for siblings. The child rated outcomes were predicted
by the presence of hydrocephalus for children with spina biﬁda
(b¼.295, p¼ 0.013); and daily functioning (b¼ .336, p¼ 0.038)
and the support parents received from another adult (b¼ .357,
p¼ 0.041) for siblings. The same predictors with slightly lower
but still signiﬁcant beta coefﬁcients and R-square values were
found when controlling for children's and parents' ages.
Discussion
In line with studies from high income countries,15 we found that
children with spina biﬁda have lower HRQOL, daily and social
functioning scores compared to their siblings. The poorer outcomes
may be exacerbated by poverty, poor infrastructure, and negative
attitudes towards children with disabilities.16,17 Disability related
factors including the presence of hydrocephalus, daily functioning
levels, incontinence, as well as parental stress and support pre-
dicted HRQOL in our study.
Neurosurgical care
The majority of children with spina biﬁda do not have access to
the required neurosurgical care in Uganda. Of those who do receive
the necessary neurosurgery 63% survives beyond the age of ﬁve.5
Hydrocephalus was associated with lower HRQOL, which is in
line with ﬁndings from Eastern Uganda.18 In high income countries
hydrocephalus is not a signiﬁcant predicator of HRQOL.15,19 The
difference could be explained by the poor access to and availability
of neurosurgical care in Uganda; children often receive surgery
much later than in high income countries.20 We argue to improveocial functioning, and parental stress scores for children with spina biﬁda (N¼ 39).
Parental PSI/SF
Distress
PSI/SF
Interaction
PSI/SF Difﬁcult
Child
Age
child
Age
parent
Household
size
-.471** 0.306 0.145 0.277 0.242 0.176
0.207 0.187 0.197 0.122 0.082 0.049
0.084 0.079 0.157 0.187 0.09 0.193
0.14 0.286 -.396* 0.049 0.009 0.057
.894** .858** .839** 0.099 0.004 0.145
.668** .619** 0.126 0.078 0.105
.668** .611** 0.145 0.062 0.123
.619** .611** 0.008 0.044 0.139
0.126 0.145 0.008 .453** 0.015
0.078 0.062 0.044 .453** 0.189
0.105 0.123 0.139 0.015 0.189
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Table 3
Stepwise regression model of KIDSCREEN-10 total and item scores, with demographic, impairment, stress, and support related predictors presenting (only signiﬁcant pre-
dictors for each dependant variable) for children and parents by subgroup (children with spina biﬁda (CWSB) and siblings).
Dependent variable Sub group Signiﬁcant predictors b R2 F
KIDSCREEN-10 parental scores
CWSB Urine incontinence .423** .516 12.060***
Parental stress -.337**
Daily functioning .325*
Siblings None
KIDSCREEN-10 child responses
CWSB Hydrocephalus -.295** .087 6.111**
Siblings Parents has support from another adult .357* .193 3.582*
Daily functioning .336*
*p< .05, **p< .01, ***p< .001.
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Community based rehabilitation
The ability to physically self-manage and adapt8 in terms of
physical health is challenging in Uganda. HRQOL is affected by daily
functioning levels. Rehabilitative services improve motor and daily
functioning skills and increase survival5; physical activity increases
HRQOL.21 Children with spina biﬁda who have better daily func-
tioning skills are more likely to go to school and have better
cognitive outcomes.12 Further investment in CBR services, currently
only available in a few areas in the country, is recommended.
Incontinence management
Incontinence was associated with lower HRQOL, which is in line
with ﬁndings from Eastern Uganda.18 Incontinence has not been
directly related to HRQOL in high income countries.15,22 We believe
this difference is caused by the late start of and low adherence to
catheterization. In a recent study 74% of the children with spina
biﬁda in Uganda trained in catheterization had abandoned the
practice.18 We recommend CBR programs to focus on training
children to self-catheterize, whilst providing caregivers and
teachers with skills for monitoring and follow up. Low cost solu-
tions to increase catheterization supplies have been tried with
success7 and can be adopted by government health facilities.
Parental support
Parents indicated higher distress in caring for their child with
spina biﬁda compared to their siblings. Given the high care giver
burden and lack of public services, parents are likely to feel over-
whelmed. We earlier explained parental stress by the child's
inability to walk, practicing bowel management, and having
another adult to provide support in caring for the child.23 To
mitigate parental stress and increase support for parents, mem-
bership of a family support group can be beneﬁcial.7 These groups
encourage fathers, mothers and other caregivers and provide in-
formation and solutions for daily challenges.23 We encourage the
formation of and participation in such groups.
Involvement of children with disabilities in research
This study aimed to collect HRQOL data from both children with
a disability, their siblings, and caregivers. The voices of children
with disabilities and their siblings are still underrepresented in
research. In most literature caregivers are interviewed about their
child's HRQOL. We would like to argue for more studies which
involve children with disabilities, and their family members when
carrying out data collection on and involvement of speciﬁc groups.Please cite this article in press as: Bannink F, et al., Health related quality
Journal (2018), https://doi.org/10.1016/j.dhjo.2018.03.008The KIDSCREEN-10 was a reliable and culturally appropriate in-
strument in our setting. We recommend further use of the
KIDSCREEN-10 with children with other disabilities and validation
of the tool in other languages. Whilst this instrument is a useful
measure, it cannot replace qualitative data collection and analysis
of children's narratives. Through interviews and use of creative play
we found how important family relationships and belonging are in
our setting.24 These are difﬁcult concepts to measure more quan-
titatively as kinship is deﬁned through families, tribal and clan
systems.25 To improve HRQOL a child needs amotivated family who
accepts the child, and is willing to invest in care. Siblings and peers
are key in inclusion in school and the community, we recommend
studying their contributions to children's HRQOL in future studies.
Limitations
Our sample of 39 childrenwith spina biﬁda and 33 siblings from
the central region of Uganda aged 8e14 years was small. The region
is more urbanized than other areas in the country which has im-
plications for generalisability. Although we did not ﬁnd age dif-
ferences in HRQOL the age group was not wide enough to explore
the inﬂuence of age on HRQOL. Increasing age has been associated
with lower HRQOL.26,27
The KIDSCREEN had been used in Uganda earlier with HIV
infected youth, there was no Ugandan normgroup of children not
affected by a chronic illness or disability. We tried to mitigate this
by comparing the scores of children with spina biﬁda with their
siblings'. There may have been spill over effects for parental rated
outcomes as 33 parents ﬁlled the same questionnaires twice, once
for their child with spina biﬁda, once for the recruited sibling.
A large percentage of the variation in HRQOL scores (>48% for
parental ratings and >80% for children's ratings) remains unex-
plained. We recommend further studies to combine the use of
structured tools with semi structured interviews with drawing, role
play, and photo and video activities with children to further un-
derstand the meaning of inclusion and HRQOL to children with
disabilities in low income settings.
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